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Hematomas of the external ear of dogs appear as fluctuating swellings usually on the concave surface of the ear flap. They have been described as being located between the skin and the auricular cartilagell. 1% 14 or between the perichondrium and the cartilage% 10. A subperichondral location is also reported for hematoma auris in mad. 2, 6. In the course of surgical treatment of this condition at the Small Animal Clinic of theRoyalVeterinary andAgricultura1 College, cartilage was constantly noted in both walls of the hematoma. A similar observation apparently has been made by GARBUTTI, who mentions "swellings of blood between the cartilages" and by STEP HEN SON^^, who states that he for years had considered these hematomas to occur between 2 layers of cartilage.
In a preliminary reports, based on biopsy material from auricular hematomas, it was suggested that these arise as sequelae to traumatically induced cleavage of the cartilage. The present paper presents evidence to confirm this concept of the pathogenesis.
Material and Methods
External ears from 4 adult dogs, 1 with a recent untreated hematoma, the other 3 with old, surgically treated and healed, unilateral hematomas, were obtained at autopsy. The age was known for only 2 of the dogs as 10 and 12 years, respectively. For 1 animal the interval between operation and death was approximately 6 months. No information was available about the duration of the hematoma or the time of operation for the other 3 dogs. From each ear strips, approximately 10 mm wide and including the whole thickness of the ear, were cut longitudinally from the apex to the center of the pinna and transversely from the anterior to the posterior margin of the ear, in order to include both the central and peripheral portion of the hematoma and the adjacent macroscopically normal parts of the ear.
From each of 36 dogs, treated surgically for auricular hematomas, a small elliptical piece of the wall of the hematoma was excided from the edge of the surgical incision on the concave surface of the ear. The biopsies averaged 10 mm in length and 4 m m in width. Two dogs are represented twice in the material, 1 with recurrent hematoma, the other with hematoma in the opposite ear. From 3 of the dogs biopsies of the same size were also taken from the opposite wall of the hematoma, but without including the skin covering the convex surface of the ear. For 2 dogs no age was given; the others ranged from 2 1/2 to 12 years, with a mean of 6.8 years. There were 27 males and 9 females. Thirty dogs represented 12 different breeds dominated by German Shepherds (8) and Poodles (7); 5 were mongrels and for 1 no breed was recorded. Information about the duration of the hematoma was available in 13 cases. The variation was from 3 days to 1 month with an average of 15 days.
All tissues were fixed in 10% neutral formalin, embedded in paraffin, sectioned at 5 to 7 p, and stained with hematoxylin-eosin, iron hematoxylin-picric acid-acid fuchsin (Van Gieson), 0.5% aqueous toluidine blue, and 0.2% acid alcoholic orcein. The periodic acid-Schiff and von K6ssa silver nitrate methods were used in selected cases.
Results
Autopsy Materials
Partly clotted sero-sanguinous fluid filled the cavity of the untreated hematoma. Microscopically, an irregular, zig-zagging cleavage of the cartilage plate was observed in most parts of the sections, producing 2 ragged cartilagenous surfaces facing the lumen of the hematoma. In some areas, this intrachondral rupture had occurred close to the perichondrium, leaving only 1 or 2 rows of small chondrocytes in the wall. In other areas, however, the cleavage line (plane) would continue for a distance as a separation between the perichondrium and the adjacent corium, alternating from 1 to the other side of the cartilage ( Fig. 1 ). The cleavage had resulted in opening of lacunae from which the chondrocytes had disappeared (Fig. 2 ). Covering the luminal surface in most places was a thin layer of young granulation tissue and, sometimes, a small amount of fibrin or blood. Some hyperemia, dilatation of lymphatic vessels, edema, extravasation of erythrocytes, and mild mononuclear cell infiltrate were in the corium.
All 3 ears containing healed hematomas were macroscopically thickened, rigid, and deformed. Microscopically, the cartilage presented the same irregular cleavage, in some parts alternating with separa- tion between the perichondrium and corium, as in the untreated hematoma. Interruptions or gaps, supposedly due to surgical trauma, were frequent in both layers of cartilage in these cases. The gaps and the space between the layers of cartilage were occupied by rather dense collagenous connective tissue (Fig. 3) . There was also an increased amount of fibrous connective tissue in several parts of the adjacent corium. Small fragments of viable cartilage, containing a single or a few chondrocytes, were frequent in these connective tissue masses. In all 3 cases, but in varying degrees, there was formation of new cartilage in the areas of fibroplasia. This regenerative process occurred either immediately adjacent to perichondral or ruptured cartilagenous surfaces or patchily in the fibrous connective tissue a short distance from these structures. It was characterized by an increased amount of intercellular matrix, which was homogenous, conspicuously basophilic, and metachromatic. Some areas contained fine elastic fibers, demonstrable in orcein-stained preparations. Simultaneously, the cells contained in the matrix had become rounded and had enlarged due to an increase in cytoplasmic volume.
In the macroscopically normal, opposite ear of the 1 shown in Fig. 3, 2 small intrachondral ruptures were found (Fig. 4) . The narrow cavities were filled with a slightly fibrillar, eosinophilic and fuchsinophilic, proteinaceous material, which contained a small number of fibroblast-like cells and fragments of displaced cartilage. There were focal, oblique and transverse ruptures of the cartilage, with fibrous connective tissue filling the gaps, in the opposite, macroscopically normal ear of another of the dogs with old, healed auricular hematoma. Such ruptures are seen not infrequently as jnci dental microscopical findings in the ears of normal dogs*.
Biopsy Material
Thirty-six of the 41 biopsies contained cartilage. Based on the microscopical appearance of this cartilage, these biopsies could be This process is most advanced in dark (basophilic) area indicated by arrow.
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* Personal observations divided into 3 groups : a. the cartilage was intact and of full thickness (3 cases); b. the cartilage had the previously described ragged cleavage line facing the lumen of the hematoma (15 cases); and c. the appearance of the cartilage was a mixture of a and b (18 cases). The appearance of these 3 groups corresponds to the areas indicated by brackets in Fig. 1 . The remaining 5 biopsies contained no cartilage. Granulation tissue, in varying amounts, covered the luminal surface of all but 2 of the 41 biopsies. Some degree of regeneration of cartilage was observed in 4 biopsies (Fig. 5 ). The process was most advanced in the hematoma of the longest duration (1 month), in which case it occurred in a fairly wide zone of the granulation tissue adjacent to the cartilage.
In all the cases of auricular hematoma, the histological appearance and staining properties of the cartilage, regardless of whether rupture had occurred or not, was identical with that of cartilage from ears of normal adult dogs*. In no case was regressive change in the form of calcification or so-called asbestos transformation demonstrable.
Discussion
The presence of cleavage of cartilage in all 4 whole ears and in 33 of the 41 biopsies confirms the concept of a predominantly intrachondral location of auricular hematomas in dogs*. Since no abnormal regressive change of the cartilage has been found, the hematomas are considered to be of primarily traumatic origin. Thus, depending on the severity, duration, and quality of the trauma, the initial intrachondral rupture (or ruptures) may heal, as evidenced by the finding of such ruptures in macroscopically normal ears, or it may spread, in an irregular zig-zag fashion, within, or on either side of, the cartilage plate. It j s possible, however, that the initial lesion may be present for some time before developing into a grossly visible hematoma.
The blood supply to the external ear is mainly via branches from the posterior auricular artery. These branches run in the corium on the convex side of the ear and give off smaller vessels, which supply the concave side through the numerous foramina in the cartilage5~10. Presumably, hemorrhage be due to rupture of these small vessels where they pass through the foramina.
* Personal observations
The commonly observed clinical appearance of the hematomas on the concave side of the ear flap results from the difference in thickness of the 2 corium layers. In most parts of the pinna the corium on the convex side, containing the larger vessels, is approximately twice as thick as that of the concave side (Fig. 1) .
The predominance of German shepherds and poodles in the (biopsy) material is believed to reflect the distribution of these breeds in the general dog population rather than a breed predisposition. The 3:l ratio of male to female dogs in the same material suggests a significant overrepresentation (p <0.01) of males. By comparison, the sex distribution of 27 dogs treated for auricular hematomas in the Veterinary Hospital of the School of Veterinary Medicine, University of Pennsylvania, over a recent 4-year period, was 14 males to 13 females or practically a 1 :1 ratio". No satisfactory explanation has been found for this apparent discrepancy.
Regeneration of cartilage was observed in all 3 cases of healed auricular hematoma. Despite the presence of granulation tissue in almost all the biopsy cases, only 4 of these contained regenerated cartilage. As for the latter, only in the hematoma of the longest known duration (one month) had the new cartilage attained any significant volume and degree'of differentiation. This is consistent with the results of experimental studies in rabbits and guinea-pigs, that regeneration of auricular cartilage, subjected to trauma, occurs at a fairly late stage in the process of healing% 7.
Biopsies from auricular hematomas in 36 dogs and the whole ears from 4 dogs with recent untreated or old healed unilateral hematomas were studied microscopically. A predominantly intrachondral location of the hematomas was demonstrated. They apparently arise as sequelae to primary, traumatically induced, intrachondral ruptures with subsequent cleavage of the cartilage plate. Occasionally, in some areas, separation occurs between the perichondrium and the corium.
The hemorrhage presumably results from rupture of small blood vessels where these pass through the foramina in the cartilage. No difference in histological appearance was found between auricular cartilage from affected dogs and normal dogs in the same age range. No breed predisposition was demonstrable. 
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